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tmdertakeD for Qtf Amn ComntS ht tbp oœnpilstîoa of tbe fonual 
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tutoie poipotM trf the Hedi^ Histoiy of the War. Ibis apceswry 
ttMtHtJMl v«k bM beeo efiéeted by tbe anangemeits made for the 
ÏBtoeehaitge of infiovmatiiH] l>eCire«D eeparate medieal nnits oversea^i 
«od betveeo tboce oveiseas and at home, bj tbe &cbednle sr^tem of 
eoUeeting înlocmatkMi in ebofien séries of cases, by clérical help 
nqtplîed for tradng pcrsratal historiés aft<T discharge, and in other 
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by tbe Committee. Witb the sanction of the Director-GeneraJ, 
AJf.S., the Committee bave mad^* arrangements to issne from tinte 
to time for officiai distribation statlstical sommaries which, vhether 
bom tbeir provisional natore or for otber reasons, are oot propoistil 
for publication elsewhere. 
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PREFACE 



The statistical report by Major W. L. Manu, C.A.M.C, haa unusaal 
value with regard to questions in tbe surgical treatment of chest 
wouuds, for it traces the hiatory of a consécutive séries of sueh cases, 
a séries which was begun early in 1916, when treatment was chiefly 
expectant, and continued during 1917 and 1918, when the older 
methods were replaeed by the new practice of early tboracic opéra- 
tions. Ail the cases were seen and treated by Major Mann bimself, 
who worked tbrougbout at tbe aame Canadian unit, wbicb for the 
greater part of the time was sited at Eemy Siding, Poperinghe, bebind 
the Ypres sabent. Tbeir later bistory, after transference to the base 
and to England, was also studied by tbe same officer in a personal 
investigation of the ease-sheets from home hospitals and of otbet 
available recorda. 

The survey of the work is thereîore based on a continuous personal 
expérience, and the contrast betweeu tbe résulta of early opération 
and of simple expectant treatment ineacb type of injury bas at last 
been given aecuraey, Furtber, it is rigbt to emphasize the fact that 
Major Mann was recognized by ail who saw bis work at the Casualty 
Clearing Station as being a surgeon who combined judgement with 
teebnical skill in happy union, so that bis practical results attained 
a high level of soccess. The record of work under thèse favourable 
conditions may fairly be aceepted as a standard sfcatement of wbat 
was achieved by a skilled surgeon in early opérations on the chest, 

The analyses of Colonels Soltau, Elhott, and Pasteur, on the other 
hand, show wbat were the average results of tboracic surgery as . 
ptactiaed by ail the operating surgeons of the various caaualty clear- 
ing stations in an anny, some of them entirely famiUar with ,every 
détail of tbe technique that waa needed for success, others less expert 
and less instructed in tbe pathological principles that should guide 
and control the readiness to attempt such opérations. Thèse average 
results were naturally below the standard achievements of specially 
skilled surgeons, but they do ibustrate wbat waa tbe actual value 
of the new surgery wben appbed tbrougbout the forwatd médical 
services to casualties with chest wounds. 

(I82fl.) Pa. 230B. Wt. 28396. 244/848. U/IQ. O.U.P. 



The two chief aims of the new development in surgery were : 

1. To save life, where the wounds were so severe that without an 
opération the casualty would ahnost surely die, and die soon. 

2. To check the development of empyemata or other forms of 
sepsis, and thus to minimize subséquent invaUdism. 

The complète periods of invalidism for the varions injuries are 
shown in Major Mann's report, and figures relating to the same 
question hâve already been published in Statistical Eeport No. 4, 
by Captain Fortescue Brickdale, from a hospital in England. 

The gênerai analyses for casualty clearing stations and base 
hospitals in France in the latter part of this Eeport No. 5 give only 
the proportion of deaths and of empyemata that followed early 
opérations. 

Médical Besearoh Committee, 

15 BUOKINGHAM StREBT, 

Strand, W.C. 2. 



I. SOME NOTES ON PENETRATING WOUNDS 

OF THE CHEST 

By W. L. MANN, M.D., CM., Manitoba, Major, C.A.M.C., 

No. 3 Canadian CCS. 
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I. Introduction 

The foUowing notes and observations were made on a séries of 
over six hundred cases admitted to a front Une CCS. (No. 3 Can.) 
during the period from June 1916 to November 1917 During this 
time the sector from which thë wounded came saw periods of very 
active fighting and periods of comparative quiet. The séries is con- 
tinuons, that is to say, the cases are consécutive, and ail the cases 
were treated by the same surgeon. AU cases of chest injury, no 
matter what other compUcating injury might be présent, were 
admitted to the chest wards. And, so far as it is possible for us to 
make a diagnosis, only cases having an injury with pénétration of 
the pleural cavity are included in the statistical part of the paper. 
Of course any one who has had expérience with this class of case will 
reaUze that an absolutely positive diagnosis of pleural pénétration is 
not always possible. We hâve tried to exclude doubtful cases, but 
realize fuUy that we are very liable to err. Also we are well aware 
that a classification of chest wounds into those that penetrate the 
pleural cavity and those that involve the chest wall only is not free 
from objection. Some of the most serions cases of chest injury are 
the so-called * stove-in ' chests. Thèse would be ruled out in a classi- 
fication based on whether or not the foreign body penetrated the 
pleural cavity. We do not know a classification that is free from 
objections, but we persist in making one because we believe the 



advEuitagea of doing so are great, the objections notwitbstanding. 

AU easea of flesh woiind of the chest wall are excluded from the aeriea. 
That there is often some sign of lung lésion in theae cases we realize. 
In tact, we are inclined to the belief that slight haemoptysis occars 
from the contasive effeets of wounds of the eheat wall aliaost as often 
as from an actual penetrating woiind of the chest cavity, Conversely 
we know that in a number et casea we hâve removed foreign bodiea 
from the lung substance of patients who gave no history of haemo- 
ptysis and in whom we never eaw any. We hâve included what we 
call ' complicated ' chest casçs. By this we mean cattes having in 
addition to a penetrating wound of the chest either a paraplegia, 
a penetrating wound of the abdomen, a compound fracture of the 
fiktill, a compound fracture of the fémur, or injury to the heart or »ome 
large blood-vessel. By pure chest cases we mean any chest case not 
having any one of the serions compheations just mentioned, although 
it may be a case with multiple wounds, severe or otherwise. It will 
be apparent that a man having severe multiple wounds plus a pene- 
trating wound of the chest may die and be classed as a fatal case of 
a pure chest injury, when in reality the chest injury in itself was of 
a comparatively slight nature and not at ail likely to cause his death, 
But the difficulty of accurately estimatnig the extent to which this 
or that injury was the cause of death led us to adopt this arbitrary 
division. 

Thèse observations are necessarily very incomplète. Time and 
facilities for keeping cases under observation for much longer periods 
would, no doubt, give information of much greater value. The 
miHtary necessities of the day rob us of the satisfaction of making 
our investigations nearly complète. It is only one stage of the 
wounded man's progress we are allowed to see. Consequently our 
conclusions must be viewed in this light. 

The patients reached the CCS. at times varying from one bout 
to ten daya after being wounded. The exact time of woundmg and 
of admission to the CCS. was not ascertained in ail cases, but the 
avera^e time between wounding and admission, where accnrate 
record was kept, was nine hours. 

The average length of stay at the CCS. for each patient was seven 
days. Cases operated on usually stayed from ten to fourteen days. 
Cases of infected haemothora^ were kept from fîfteen to tbirty daya 
according to their progress. 

It is neceasary also, in considering the results, to know that the 
treatment bas not been entirely uniform. In the early months of the 
period the most conservative treatment was adopted. The expérience 
gained during this time was of much value later on, when the value 
of operative treatment had to be considered and its résulta compared 
with the résulta of conser^■ative treatment. At first a ragged pariétal 
wound was untouched and suppurated freely in most cases. An 
opeu pneumothorax was closed by means of a gauze plug. The plug 
was ohanged at the end of the first forty-eight hours, and at the end 
of every twenty-four hours thereatter so long as the air leakage 
persisted. No attempt was made to remove a foreign body, except 
such as were found loose in the pleural cavity in the course of an 

wration for infected haeraothorax. In abdomino-thoracic cases 



wîtii évidence oî bleeding within tbe abdomen or of gut injury, a 
laparotomy was done, but the cbest was not touched. The change 
from thia mode of treatment to that described below waa graduai. 
First the dirty pariétal wounds were taken in hand and treated by 
excision juat as dirty wounds of any other part of the body, except 
that there was poBsibly a greater tendency to primary suture in this 
région. In excising pariétal wounds it was often foiind necessary, 
in order to do the work thoroughiy, to convert a non-leating pleura 
cavity into a case of open pneumothorax during the course of the 
" opération. If the opération was done in the first twenty-four hours 
no barm resulted, but to excise an actively septic wound on about the 
third day was found to be an unsatL'ifactory proceeding, and to 
convert the case into one of oppn pneumothorax during the course 
of such an opération was found to be disastrous. To remove the 
accessible F.B., repair the lung, and clean out the pleural cavity was 
merely an extension ot the opération for pneumothorax. An open 
pneumothorax was always considered a m\ieb more urgent indication 
for opération than the removal of any P.B. 

Tbe end results reported below are far from complète. They form 
merely a rough indication of what happens to cases of penetrating 
wounds of the chest. A certain percentage of thèse cases hâve 
returned to duty with the Expeditionary Forces. Others are on duty 
in'England and ultimately œay retujn to the Expeditionary Forces 
or may become P.B, men, or may be discbarged as permanently 
unfit. At présent the information at hand is not suffieient to enable 
UH to say what tbe permanent category of eaeh man will be, The 
d'ate of the report is in no case lésa than six months from time of 
injury. The information we hâve at présent regarding the troops of 
the Overseas Dominions is even lésa than in the case of tbe Impérial 
troops. AU we know witli regard to 49 per cent, of the Australians 
is that they were ' Eeturned to Australia '. We believe that many oî 
thèse men so returned are eventually discharged as permanently 
unfit. Similarly 35 per cent, of the Canadians hâve been ' Invalided 
to Canada '. How many of thèse go baek to some form of duty and 
bow mttny are discharged we are not yet able to say. 



II. Trbatment 
(ieneral treatment for ail cases was rest in bed in the position 
most comfortable for the patient. This usually waa found to be 
tbe semi-sitting position, and to maintain thia position Gatch bed- 
frames were used. Body heat was maintained by ail our available 
raeans — hot-water bottles, bot air, and electric light baths. Morphia 
was given freely to secure rest and relieve distress. Rectal salines 
were given freely. 

Non-Operative Treatment 
The cases treated during tbe firat six months of the period dealt 
with were, for the most part, treated conservatively. Later the 
cases treated conservatively were the cases considered too slight 
to need operative measures and those too severely ehocked to 
permit of opération, Onr natural tendency waa alwaya towards the 
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hsvi^ Bot neqizirBâ l3ie art ci ^rring a perfecdr satisiactoiy IwaJ 
ssïM^nheàt or h wouïà hxv^ beeD nâed more ireqiMfitlv. Ont <tf 
SI ismtt ^ ^fïre doue imâ«r loeal anaesthesûu and 179 tmâer 



Cadeç ^ovîzig âgns a! a anall or of no ha^aoKAliorax. ^th no 
?ymptamf g! ônfeetâon, and imh sBf^t damage to tlie pane<«s^ were 
ti«a£eâ «s^^eeLauthr. i.e. re^t^ moipliia. heat^ ^tting pos^ltire^ i^^^ 
Case? ^mhose ^ma&rhi ecmâitiaD ^as eoiisîdef^ed a contra-indicatkm 
TÔ operatÎT^ iD€:a<nïFeg v€re alâo treat^d eicpeçtantlT, 

B^ebameà Uf àmx 45-SS 

Ov«Mft,lC£LF. «-61 

Em^kÊBà 3^22 

BieDnmed tb AnBtniia .....,,., 1^25 

IirraikiBd te Cunda ^«10 

ic Fermaoïentihr {jnfil. ..,..,, lî'ST 

Pure CSMfftsE . * 5^50 

wfiieitoii . . , ^-AT 

CCii. (Pne CbfsrtB) î-t^ 

OaoaecrfdMtà: PneiiiiKmîa 1^ Double HMSMtlKnLK l,HM9nDorriiMseL 

IhedMtCXL^tCkjmfËBKboà) , , >«5 

<:iMS8t fkm Yknfi«pa 7, Chest flw Oompead Fmc«hy <rf ^irfl ^ 
Ckeit jdw V<iHfed <tf tke HfMTt 1, Chffil piw Iig vy <)< IiiBOMmMe 
Tcân L, Ckeit phis Ooai|Kni]id Fnetmv <rf Fcamr 1, 

Dîad at BMe in Franoe l»^ 

Ci OBI «f dwlli : Texans 1, H&mMR^aee from Loitf 1, Oûntwaiid 
Fimct«e <tf ëkidl U CboK nat MxrCsDed 1. 

Xot hesrd nom - . ! • li»2<> 

T<J(tal nnober of cftaes in th» ciftss, 21^ 

Ximber of monllkc in Hoijatal : 

Xootte . 1 U 2 21 3 31 4 41 5 5| 6 
PeroMft. .5 7 14 17 12 13 7 2" S 5 4 

MofUlie . ^>i 7 7| ♦i ÉtJ 9 dj 10 andoT^r 
P«ro«t. . .> 2 1 1 4 



iS 



PraetieaUT ail tbe eai^en j$Ui ying in bosjMta] loi^<6T than four month 
did wo on aeer>ant <rf exXruXh^TSLeic injurie^ €*. g, nerve leàotis, coin- 
poond im^ure^ <A tbe limb», ^. 

IV. Aspiration 

. Case» wîtb ^igiift <jI a modfrat-e or a large haernothorax, xi-ith no 
-ymptoiûff of inf^jc^kift, û(fi diiîtr^î?, and with only slight [>anet<al 
damagf' wfrf Xr^jàUA <m g«3ieral lines and by aspiration of the 
ha-erootborax, u*^uallY on tb<^ tbîrd day. 

• o/ 

K^unafïd Vyduty S^Tt 

<^M*m»MUî, 1&,VLV. ^ . ^ ,-..., . 3l*M 

ËQj^Uuud 277$ 

Reutfoad to AimUhImi , . * 1^50 

Invaiided U/ ^>4»fMU . , 4«n 
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IXfichurgcd as Permanently UnQt 

Pure Chaatfi .......... 

F.B. embadded in Kidney, 1 ; Thickened Pleura. C'ontrattedChMt. I: 
PersiBleot UBpntuptj'gis, 1 ; C'hronip Purulent Brunohitïs. 2. 
Complicated .......... 

Compound Feuiur 1, EmboluR VfH Ltg 1. 

DiedatCaS 

Causeof death ; Haemorrh»ge fromSubclavîan Vetwels ::, Hapmorrhai^e 
from LuRR I. 

Died at Bue in France 

Died in Eneland .......... 

Not heard Itoib ........... 

Total number of ('nsi>s in this claaa. T^, 

Namber oi mont Im in Huspïtal : 

Montha . .ij 2 2i 3 3.1 4 41 5 

Percent. . 13-6 Hi il-4 ll-l !)' I3(i 2-3 40 

Montha .0 (U T 7.1 8 8.1 St II 

-Fer cent. . . i-î. — — — — (iS — 2-3 
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V. Open Pneumothorax 

The percentage of cases presenting an open pneumothorax dépends 
on the stage at which they are seen. A very great many cases 
showiiig air leakage in the first twelve houra are iiot leaking at the 
end of twenty-four hours, and stUl fewer are found leaking at the 
end of forty-eight bours. The sooner a case of open pneumothorax 
is converted into one that is closed the better. Nature imaided 
closes many of them. A pad and a layer of adhesive atrapping 
Ërmly applled is ail tbat is neeessary in the shght cases. A gauze 
plug soaked in some antiseptic solution put into the wound down to, 
but not beyond, the pleura for twenty-four or forty-eight hours is 
quite satisfactory in some cases. We believe that this is better 
than a auture that merely closes over tbe skin. Thèse cases should 
ail be treated operatively as soon as conditions permit. There are 
many cases that for many reasons cannot be operated on imme- 
diately, but the air leakage can and should be stopped at once. 
Some cases where poor gênerai condition is the contra -indication to 
opération can be snccessfully treated by the non-operative raethods. 

At the end of twenty or forty-eight hours the pleura bas sealed 
over the hole in its surface and the plug may be discontinued, a pad 
and atrapping taking its place, By the third or fourth day auch 
a patieot's gênerai condition may be snch as to permit an opération. 
If the wound is activeiy septic, don't operate. The haemothorax 
may be stérile in spite of the suppurating chest wall. I£ the haemo- 
thorax becomes infected a rib resection is done at another point and 
drainage provided. To introduce the discharges of an activeiy 
suppurating wound into tbe gênerai pleural cavity is a vastly more 
Berious matter than to leave introduced pièces of clothing and métal. 
You may get a virulent empyema in both cas^, you certainly will 
in the former. 

Examples of Cases. 
Cpl. R., 2nd O.G. 

Wounded about 9.30 a.m., 21.6.16. E. and E. shell wound on tbe posterior 
aspect ot left chest. One wound in the lett interacapular région about tho lerel 
of the fifth rib, tbeotheraliglitly latéral to the scapnla Une ond on the level of the 
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teiith interapace. Both wounds leaking air and blood treeiy, Subcutaneoua 
eraphyaema over the feft chest poateriorly. Marked dyspnoea. No haemoptysis. 
CompkiDS of pain in the loner left cbeat in front. Température 99°. Puise 132, 
and rather weak. X-ray showod fracture ot three ribs iu traok of misBile. The 
two wounds were plugged by means of cauze aoaked in Dakin's solution, a gauze 
pad waa stmpped oyer each wound, ana -a roll of gauze was latropped down a, line 
Connecting the entry and exit wounds. Twenty-four houra latcr the plug waa 
removed from the lower wound and about ten ounces of bloody fluld escaped. 
The wound waa replugged. At the end of forty-eight hours both pluga were 
removed. There was no leakage, ao the plugs were diaeontinued, Thia patient 
n'as not considered in a fit atate to atand opération on the first day. He did qutte 
well. He was evacuat«d to the Base on 28.6.16. 

Aceording to information received from England 17.7.16, both wounds were 
healed. He left hospital 9.9.16, hevîng had no operative treatment. He haa beeii 
on duty with an infantry battalion in England from that date to the présent 
( 1S.2. 19), oategory B 2, doîng duty as a musketry înatructor. 

Case 2. Sgt, I., 31at Canadiana. 

Wounded 6.11,17. Shell wound right ehest. Entry wouitd through the right 
pectoral muscles at level of the third rib. Exit wound in the mid line posteriorly 
at the level of the etghth dorsal spine. The entry wound _waa small and not 
leaking. The exit wound was about 2' x I^', leaking air freely. The gênerai 
condition of the patient on admission was very poor. Hia puise aa recoràed by 
the nurae was 160. His reapirations were 56. We considered an opération to be 
out of the queation in hia case at that tîrae, ao the leaking wound was plugged. 
In forty-eIght hours he hod improved and the wound did not leak on removal 
of the plug. Hû puUe was now 124, and respirations 44. By the third day he 
waa fit to staod an opération. Temperfïture 09-6'. Puise 96. Respirations 30. 
Hia wound was, however, quite septic, and we were afraid that if we att«]npted 
any opération we should cause air leakage through the wound again. He was 
evacuat«d to the Base on the aiicth day. The return card from No. 26 General 
Hoapital read : ' Cleared up without incident.' 

From the Base Hospital in England we got the tollowing report : ' Wounds 
healed. Breath aounda and percussion normal. He complains of occaaional 
stittness of pectoral musoles and very slight pain on sneezing and on audden 
movement of the ehest. No empyema developed. He left Convalescent Hospital 
22.4.18. and has been on duty in England from that date till retumed to Canada 
for demobiliïation, 21.12.18.' 

We think that it is unwise to operate on the type of casea quoted 
above in the first twenty-four hours, on accountof tbeir poor gênerai 
condition. As far aa their gênerai condition was concemed they 
could hâve been operated on on the third day, but our expérience of 
cases operated ou at that stage is distinctly discouraging. 
Cn«e 3. Pte. W., 13th Canadiana. 

Wounded 16.7.16. Bullet wound right cheat. Haemoptyaia. Dyapnooa, Free 
air leakage through wound of ant«rior ohest wall. Subcutaneous erophyaema 
over whole of right ehest. Pain in right cheat. Apex beat in fifth interspace, J in. 
outside the nipple line. Some awelling and ecchymoais in the rigot axilla. 
Appearance and gênerai condition poor. Wound of entry small and situated 
just below and latéral to the inferior angle of the right acapûla, Exit wound over 
the right second rib about the mid-clavicular line. 

The anterior wound wa« plugged with gauze soaked in Dakin's solution. At 



the end of twenty-four hours there 
patient'a gênerai condition hod alightly 
cases and operative treatment waa not c 
the sixth day in fairly good condition. 

At the Baae Hospital in France he ws 
withdrawn with oxygen replacement. 

He was evacuated to England 31.7.16 
' Chest now quite clear. Wounds healed. 
right chest.' 



leakage on removîng the plug. The 
iproved. This was one of out early 
■ ' ' " s sent to the Base on 



:. of bloody fluid 



The nota oh his case aheet, 30.8. 
Has occasional stabbing pûns in 




I.fl.16. Sent to ConvalMTCnt Ho«pi1»l. 
^1.10.16. Diwhaned to dnty. 
Service in KngluKTfill «ent oi-erseaî. 2.3.17. 
Kllled in action. 19.8.18. 



Operative Trealmeni of Opeii Pneumothorax. 
Tbe operative treatment of cases of open pneamolborax coDsbts 
of thoroogh excision of the wound in the chest wall, mopping oui of 
the plemal cavity, and complète closiire of the pleural cavity. 

Exampjes of Cases. 
Ctue I. Pte. K., 17th King's Uverpooi. 

Bullet wound right chest and right ami, Wounded .31.7,17. Arriva! at 
ces. same date. HaemoptyBÎs, Dyspitoea. Free air leakage throueh wounds 
o( chest. Xo Kuix^utaneouB emphysema. Appeamnce pale. - Lienenir condition 
]Kior. Puise 124. E. and E. wound» of right cliest. Entry in infta-Rcapular 
région. Ezit in right axilla, Five riba fractured in Iraok of missile. Fracture 
of right bumeruH in upperthird. Opération ).8.17. Wounds of oheet wali excised. 
Ends of broken ribs trimmed up. Pièces of loose rih removed from lacération of 
lung. Pleural cavity washcd out with saline and cloacd. Wound of right arm 
excised. Rifle bullet removed. 

This patient was sent lo the Base on the tifteenth day In good condition. 

20.8.17. He was eviwuated to England with cheat wound healed. 

31.8.17. Chest wound broke down at one paint. The wound was explored 
undcr anoesthesia aud the empyema drainedi He ran an acutely septic temjiera- 
liire for about fourteen days. Then a second opération wa* donc to provide 
belter drainage. He wa« ont of bed In Oclober. 

21.3.18. lîischarged fmm the servïi« on account of right musctilo-spiral 
paralysis. 

3.6.1B. Had an oper«tion for the rejïair of iierve. 

3.7.18. Retumed to pre-war opcu|>ation as a clerk. 

6.fi.l9. Letter from patient : ' Riba, lung. and other parts of my chect are 
very little trouble, eicept that I hâve to wear a surgical belt like a pair of corsets 
to support me.' 



ind left chest, right shouldcr, and right hand. No 
_ ea. Air leakagu through wound. Subcutaneoue 

mphysema of left chest wall. Apiiearanc« goo<l. No abdominal signs. (ieitentl 
condition fairly good. Temp. 100. Puise 100. 

Opération : Parietat wound of the left chest excised, bipiied and closed, 1 1.8.17. 
H-.8.17. Aspiration ot left pleural cavity, 40 oi. of blood-stained fluid with- 
drawn. ThÎB was «terile on culture. 
17.8.17. Sent to the Base. 

21.8.17. Evacuated to Rngtand. 

17.12,17. Discharged from Convalesuent Hospital to duty. 

28.4.18. Proeoeded overeeas to B.E.P. 

14.2.19. Now demobilized, category A. 
Caie S. Pte. McL., 8th .Seaforth Highlanders. 

Wounded 22.8.17. E. and E. wound of anterior ehest. Entry lifth rib (rigbt), 
I In. exlemnl to nipple line. Exit I in. internai to left nipple line in the fifth 
intersuace. Cough. Haernoptysis. Marked dyspnoea. Eree air leakage through 
wounus. No siiboutaneouB emphyaema. Complaîned of pain along the right and 
left costal margins. Apex beat in the tifth interapace in the nipple line, Appear- 
anoe poor. No abdominal syinptoms. Cieneral condition ralher jioor. 

Opération : Wounds exciaed. blpped, and closed. 

30.8.17. Sent to the Base. 

10.9,17. Evacuated to England. 

lf(.I0,17. Sent to donvalesoenl Hospital. 

19.11.17. Discharged to duty. 



31.3.18. Proeeeded overseaa to B.E.F. 
15.10,18. Womided in shoulder. 

10.2.19. Diacliarged as perraanently utifit on account of CI.S.W. .shoiitder. 

Case 2. Pte. U, A. 

Shell wound back. Wonnded 20.0.17. Arrived at CCS. saine date. Haemo- 
ptyaia. Dyspnoea. Fiee air teakage through wounda. No aubcutaneoua 
emphyeema. General condition poor. Puise 100, weak, Entry and exit 
wound. Entry over one acapula, exit over the other. The akin orer traok of 
missile bellies in and out with the respirations, Right haemothorax. Patient 
has also some difflculty in micturition. 

On admiasion the patient was not considered fit for opération, so the wounda 
were plugged and a pad strapped flrmly over the track of the missile. On 
22.9. 17, the air leakage still persisted ou removal of the pings. The patient'a 
condition was much improved, so he vas taken to the théâtre and the wound 
siit ojien froni entry to exit. The track was exoiaed, the comminuted riba 
trimnied up. and the haemothorax evaeuated. The rib damage and the péné- 
tration of the pleural caTÎty waa on the right side only. After thoroi^h excision 
of the track of the miesile the pleural cavîty waa cloaed with difficulty by meana 
of a muscle fiap. 

The right cheat was aspirated subsequentiy and the culture froni the tluid 
obtaiiied grew a staphyloeoccua. 

The patient was sent to the Base on the twelfth day in good gênerai condition. 

Report from the 5th Southern General Hoapital, Portamouth. 5.10.17 : ' Treat- 
ment expectant. Ëxcept for soroe diminished air entry and aUght signs of lung 
eompression, convalescent and ia up.' 

2.7.18. This man ia now on duty with the R.A.F. Hig category is B 2. 
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n Optn Pneumothorax Cases, 



Retumcd to datv 

flverseaa tO B.E.F. 
England 

Returned to Austrslta 
lavnlided to Canada . 

ntlyU 
it of Cheat Wornids 
Un aocount of other Wounda 

DiedatCCS 

Pure Chests 
Complicatod 

ChoBt plus Pen. Wound Abdonn?n, 31 
Cheat plus Componnd Fracture 
Skull, 4 ; Cheat plna Faraplegia, I 
Cheat plua Compound Fracture 
Fémur, 2 ; Chest plus Shell C 
Chest plua Pen. Wonnd of Heart, i 
Chest plus Injury Large V'oBaela, i 
Cheat pluH Injury Oesophagua, I 
Cheat plus Gaa Gangrené Thigh, 3. 
Died «t Base in France .... 

Died in England 

3 Cases : Under Anaeathetic 1, Pyaemia I. 
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Opetation . — fl-33 4-76 — i-70 _ _ _ 

NoOppnition . 8-1 5-41 8-11 S-41 2-7 5-41 2-7 2-7 
Ail Coses . . 5-17 (i-fl ti-9 3-<6 3-45 3-45 1-73 1-73 

CuesdevetopmgBcpticUaemotliorax . . . 23-53 3304 30-m 

VL Stovb-in Chests 
This is a tenu applied to an injary where there ia no actual péné- 
tration of the pleural cavity but where there is a severe contusion 
of the chest -wall with simple fracture and puahing in of a number of 
riba. Thèse cases are ail serions. General treatment was ail that 
was carried ont by ub. Many of the cases did very badly. We 
hâve not operated on thèse cases, and conseqnently cannot express 
any opinion as to the value of opération other than to say that the 
results of conservative treatment are bad in the severe cases. 

Vil. Infectëd Haemothorax. 

We strongly believe that esploratory puncture should be done as 
a routine in ail cases of haemothorax, and not once merely but 
several times. The sooner the présence of infection is detected and 
treated, the better the prognosis. We do not consider it wise to 
wait for clinical signs and symptoms of infection before doiug an 
exploratory needling, nor do we consider it wise to wait for bacterio- 
logical évidence, in présence of clinical aigns, before eommeneing 
treatment. If a man yields a positive culture on exploratory 
needling, but he bas neither signs nor symptoms of infection, we 
aspirate the pleural cavity as diy as possible and get another culture. 
If he is still chnically négative, we keep the pleural cavity as dry as 
we can by aspiration and wait. If he bas doubtfui clinical évidence 
we reseet, wash ont, mop out and close the pleural cavity. If 
a patient présents clinical évidence of infection with a stérile culture 
from his haemothorax we reseet, clean out the pleural cavity and 
close. Where the pleural fluid yields a growth and the clinical signs 
are négative possibly the organism is non-virulent or perhaps a con- 
tamination. 

The great majority of haemothorax cases yielding a growth on 
culture were submitted to opération, butsome îew in whom the 
clinical picture did not indicate a toxic state were treated by repeated 
aspiration. This was not donc where streptococci were the infecting 
organisais, except where both pleural cavities were penetrated by 
the missile and where both contained an infectëd haemothorax. 
ïhen one side was operated on and the other was treated by repeated 
aspiration and injection of an antiseptic. 

Examples of Cases. 
Ccue 1. Pte. l/6th Mancheatera. 

Wounded 9.9.17. Shell wouniJa multiple plus left chest. Three amall pene- 
trating woundg of the lett infra-acapular région. Left haemothoraï. Admitted 
Mme date bm wounded. Température lOS''. Palee 120. Respirations 40. 
On the tliird day he was aspirateti. The culture grew a ahort bacillus. 



Température 103'. Fulee 108. Reapiratioae 30. He waa ospirftted again o] 
sixth dfty and a coeco-bacillufl waa reported in the cuJture. Température lui". 
Puise 96. Respirations 24. He was aspirated again on the ninth day and the 
culture yieldod a oimilar growth. Température 99°. Pulee 104. Respirations 
'2G. He woa evacuated to the Base on the eleventh day. 

At the Base no further aapiration was found ueceasary. 

24.10.17. He wa» evacuated to England. 

30,11.17. He waa discharged from hoBuital to Comniand Dépôt, having had 
no operatjve treatment after leaving the C.C.S. 

Later he was categorixed B 3 ou account of etifhieRS in hia left shouJder, 
and he was sent to his reserve unit. He -was there live weeks and was categorized 
B2, 

6.8.18. Letter from patient: ' Nothing; escept ordinary dressing was done 
to my chest wounds in any of the hospitals. Nearly ait the places 1 hâve been 
to they hâve worked on my shoulder. They hâve oot bothered with my cheat 
at ail. 1 cannot get my arm level with my shoulder. I am feeling quite wefl 

Orme 2. Pte. L'., 1 /6th Manehestera. 

Shell wound left cihest. Wounded 14.9.17. Entry left scapular région. 
I«ft haemothorax. Admitted same day as wounded. Left haemothorax 
aspirated 15.9.17. Culture grew a large bacUIus. Aspiration left chest 17.9.17. 
Culture stérile. Aspiration left chest 18.9.17. Culture grew cocci. Température 
normal. Puise 92. Reapirations 28. 

14.9.1S. This man has been on duty as a aignaller in England for several 
mouths. He is in good heaith and haa not reported stck. 

One cannot exclude tho possihility of contamination in ihese cases, but we 
quote them for what they are worth. 

Ciwe 3. Pte. P., 7th Rifle Brigade. 

Shell wound chest. Wounded 25.8.17. Arrived at C.C.S. 28.8.17. Haemo- 
ptysis. Dyspnoea. Air leakage through wound. Large lett haemothorax:. 
Small right haemothorax. Apex beat not definit«ly located, Entry wound 
second left interspace in nipple line. X-ray shows P.B. lying in the right chest 
at the level of the ninth dorsal spine and slightly internai to the nipple line. 

30.8.17, Aspiration left chest. Streptococci and gas-producing anaerobes 
i«ported in the culture. Left pleural cavjty drained, Entry wound explored. 
Tra«k of missile fotmd to lead towards right cheat. pasaing in front of the ](eri- 
cardium but deep to the sternum. Anferior surface of the sternum smooth, 
posterior surface grooved. Left pleural cavity irrigated hj- meana of Carrel- 
Dakin tubes. 

1.5.9.17. Sudden rise of température to 103. Puise 118, Right pleural cavity 
aspirated, stinking blood obtained. Ten ce. of 2 per cent, formalin in glycérine 
injecfed. Gas-forming anaerobes and streptocooci reported in culture of fluid 
from right chest. 

16.9.17. Aspiration of right chest. Foor ooncea only obtained. On culture 
thia showed a few haeteria in the anaerobic culture, no gas. no streptocoocL 
Formalin in glycérine waa injected at the time of aspiration. 

18.9.17. Aspiration and mjectionof formalin in glycérine right cheat. Culture 
in thia case showed cocci and bacilli, 

This patient was aspirated and injected twice more while at the C.C.S. The 
culture on both occasions yielded growth, but clinically the patient waa much 
better. He was sent to the Base 26,9.17. 

The after history of this case is that the man made an uneventfui recovery. 
No drainage opération was done on the right side. The man waa discharged as 
permanently unfit on 27,4,18. He complains of weakness in the lett arm and 
ehonlder, shortnesa of breath and palpitation on exertion, and an aching pain in 
the ri^t chest. 

Where the elinical signa indieate infection and the chest fiuid is 
stérile to culture, and otber causes for. the elinical pieture can be 
excluded, it is better to resect and clean out the pleural cavity. 



■It is possible tliat voit may fiud partitions in tlic pleural cavity 
cfividing it ihto compartments. In the explOraton." puncture the 
needle niay hâve ta'pped a eompartment of stérile effusion, whereas 
the other portion oï the effusion may he vifiilently infected. 

Exainjiles oj Cases. 
Gasel. Pte. B., 12thH.L.I. 

Shell woimd bank. Entry riglit ïnfra-scapuiar région. Right haemotbofax. 
The BXploring iieedle waa put in the right chest in two placm ftnd bloody effusion 
withdrawn from both. Tlie saraple froni the front of the chest was stérile lo 
cultures, whereae that from the backgrewBtreptocoeci. 28.8.17. The right chest 
was (Irained poateriorly, The pationt waa sent to the Base on the lîfteenth day. 

The further history of thia man ia that he made a good recovery, ITe was 
diachaj^ed from hospifal to his resorre battalion (9.1.18) and he iraa aent overaens 
to an iiifantry brigade. U.n.18. and he ia still there, 28.2.19. 

Case 2. Gnr. E., A.F.A. 

Shell wound right chest and abdomen. Entry wound in Ihe right asilla. X-ray ' 
Bhowed the F.B. lôdged in the right lobe ùf the liver. Right haemnthorax. The 
haemothorax waa aaptrated on the thïrd day. The troear was inaeriied in the 
right axiUa for the aspiration. Cnltui^ from the aapirated Suid waa stérile. On 
the lifth day an eiploring needle was put into the right pleural cavity low down 
in the infra-axillary i^ion and atinking blood was withdrawn. 

7.9.17. Opération : the traek of the wound was esplored. The ninth rib waa 
found fracturêd. About2J incheswerereseeted and a walled-off pocket ofinîected 
haemothoraïc evacuated. The hole in the diaphragm was found and the F.B. 
removed from the liver substance, since the infected cavity freely communicated 
with the wound track in the liver. The whole cavity was waabed out with aaline 
and tben treated with Carrel-Dakin tubes and two-hourly instillation of Dakin's 
solution. . 

The patient was aent to the Base on the eleventh day, the température and 
puise being then down. to normaL 

This laan was dischaj'ged from the service as permanently unfit on 11.4.18. 

Letter from this patient dafed 27.7.18 ; He bas l)een working at hia o!d trade 
of moulding for thrôe niontha. He &nda it rather too hard work. He bas been 
off work the last two weeks with récurrent sepsis in the old wound. The wound 
broke Uown on 17.7.18 and diseharged pua for about one week. At the time ot 
writing the patient aaid the wound was almost healed again. 

8.9.18. Letter from patient; 'Wound is heaied. No opération pertormed. 
Has had a little pain in the wound in the last few daya,' 

If, however, on opening the pleural cavity and evacuating the 
effusion no évidence of very gross infection is found we close the 
chest and aspivatfi tri lorty-eight hours. 

Examples of Cases. 
Case 1. Pte. M., 3th Australian Pioneera. 

Shell wound right chest. Wounded.noon, 16.S.17. Arrived at CCS. 2.30 p.ra. 
aame day. Haemoptyais. Dj^pnoea. No air leakage. No subcutaneouS 
emphyaeiua. Patient complaining of pain in the left axilla and in the epigastrium. 
No displacement of apex beat. Appearance fair. No abdominal tendemess. No 
rigidity. General condition fairly good. Entjy wound in the right acapular 
région. Bight haemotborax. He waa aapirated on the third day and the culture 
was stérile. He was aspirated again three days later. This time the aérobic 
culture was iwaitive. The pleural cavity was opened and the blood elot cleared out 
and the cavity wiped dry. The cheat walI waa then cloaed without any drainage. 
26.9.17. Right chest aaiiirated. Sero-sanguineous fluid obtained. On culture 
thisgrewataphylococcuB. 30.9.1T. Right chest aspirated, but only a few c^é.were 
obtained. This was stérile. 
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1.10.17. Tiie p.Uieiit w 
11.10.17. Hewftsevati 
21.10.17. Outotbed. 

24.4.18. Proceeded 
29.5.18. Still overaeas. B.B.F., Franc». 



'ocuditad to tbe Basa ïn good canditi 
1 to Kitgland, VVounds hoated. 
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Not infrequently when resecting on the clinical indication in face 
of a stérile ealture we hâve been surprised to find a stinking haemo- 
thorax, notwîthstanding the facfc that twenfcy-four houra previously 
there was no odour to the aapirated fluid. In suoh cases we drain 
the chest. 

In ail cases showing clinical or bacteriological évidence of virulent 
infection we hâve treated by drainage. We hâve always felt dis- 
satisfied with this mode of treatment, but we do not know of any 
better way of treating the viralently infected effusions, Many o( 
our eaaes were treated by simple drainage. Others had simple 
drainage plus irrigation of the pleural cavity every other day with 
saline or Dakin'a solution, Others were treated by means of Carre!- 
Dakin tubes put into Ihe pleural cavity. 

Exaviples of Cases. 
Cast. Pte. J., lOth Xorthumberland Fusiliers. 

Shell wound right chest. Haemoptyaia. Marked dyapnoea. No air leakage. 
No aaboutanoous emphysema. Apex beat in the lifth interspace in the nipjile 
line, AppearancB tair. Ko abdominal symptoma. Entry wound third right 
înterBpace 1 in. extemal lo the nipple line. Rigbt haemothorax:. Wounded 
20.9.17. Arrived CCS. same date. 22.9.17. Right chest aapirated. Culture 
poûtîve. 23.9.17. Bibresect«d. Pleural cari ty washed out and closed. 1.10.17, 
Patient wae sent to the Base in good condition. 

Record Office : This man waa transferred to A.S.C. 24.4.18. 

22.7.18. Report from his M. 0. : 'ThLsmanisdoinglightduty. Heistolerabl; 
well and haa not reported sick.' 

E-nd ReiullB, Infecte.d HnemolhuTax Cojiei. 

Retumed to dutv : 16-3 

OvenioaHtQ B.E.F 1-6 

England 13-11 

Retnmed to ÂuatraliS ......... 14-4 

lavalided to Canada 9-6 

Diwharged aa Fermanently Urfit : ....... 28'0 

On accoont of Cheat Condition , . . ' . . . . 24-8 

On acoount of other Conditiona 3-3 

DiadataaS.: 26-4 

PureChesta 17-6 

Complicated .......... 3-8 

Cheat plus Abdomen, 7 ; Chest pEas Parapiegia, 2 ; Cheat plus 
Complicated Fracture of Sbull, 1; Died of Tetanus, 1. 

Died at Baae in France 0-8 

Died at Base in England l'6 

Notheard from ........... 4-0 

Total numbcr afcasea in thïa clasB, 125: 

Aapiratedonly, 12 ; Reaected andcloBed,4 ; ReseutedanddrainBd, 109. 
Number of montha in Hospital r 

MontUB . . I II 3 21 1 31 4 41 

Percent. . , 1-37 — l'37 1-37 12-33 4'11 0-85 0'39 

Montha . . S Gi fi OJ 7 7J g 8i 

Percent. . . 5-48 9-5» 12-33 4-U 6-85 4-11 2-74 1-37 
Montha . . 9 n_ 10 10^ IIJ 




1-37 1-37 



1-37 
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1-37 



1-37 137 
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The Retained Foreitjn ^ody. 

With regard to the cases oî infectod haemothorax it is found that 
7S per cent, of the cassa had F.B. retained. It is well to remember 
that 70 per cent, of ail the easfla of the séries had P.B. retained. 
Similarly, it is found that 88 per cent, of the inïected cases were 
wounded by rough foreign bodiea and 12 per cent, by foreign bodiea 
with sniooth surface. This muet be viewed in the light of the faet 
that 8'2j per cent, of ail cases were caused by rough fragments and 
17J per cent, by smooth. 

Of the casea wounded by rough foreign bodies, 17'2 per cent. 
developed infected haemothorax while at the CCS. 

Of the cases wounded by smooth F.B,, 12-4 per cent, developed 
infected haemothorax while at the CCS. 

Of ail the cases showing a foreign body retained, in 10 per cent, 
the missile was smooth and in 90 par cent, it was rough. 

Of aU the casea in which the P.B. was not retained, the missile 
eausing the wound was smooth in 39-5 per cent, and rough in 
60'5 per cent. 

Of the eases of infected haemothorax with retained F.B., 11 per 
cent, of the missiles were smooth, and 89 per cent, rough. 

Of the cases of F.B. not retained giving rise to infected haemo- 
thorax, 20 per cent, were due to smooth foreign bodies, and 80 per 
cent, due to rough. 

Of ail the cases showing F.B. retained, 16 per cent, showed infected 
haemothorax whde at CCS. 

Of ail the cases showing F.B. not retamed, 21 per cent, had infected 
haemothorax at CCS. 

VIII. Abdomino-Thohacio Wounds. 
Certain of thèse cases were treated expectantly because in some 
an opération did not seem lo be necessary in view of the nature of 
the injury aod in others because the patient was not in a fit state 
to stand a serious opération. Unfortunately there j^'ere many in the 
latter class. Perforating bullet wounds involving the chest, the 
diaphragm and a sohd viscuB were not operated on, where entry and 
exit were small. Shell fragments trarersing the pleural cavity and 
diaphragm and lodging deep in the liver were left alone. Abdomino- 
thoracic cases were almost ail very serious, especially those involv- 
ing hollow abdominal viscera. The impressionabie surgeon goea 
tbrough periods of great dation when he bas a séries of recoveries 
in this class of case, and be goes tbrough periods ot equally great 
dépression when his labours end in naught in a number of sueh casea. ■ 
But, taken ail together, we think that it is in juet sueh cases as 
thèse that thoracic surgery bas been of value. Since Lockwood 
brought to our attention the importance of suturing the hole in the 
diaphragm, we feel sure tbat many otberwise bopeleas cases hâve 
lived. The treatment adopted in thèse cases briefly bas been : 
The F.B, was first localizèd so tbat the course of the wound might 
be ascertained as accurately as possible and from that the position 
of the hole in the diaphragm. Also one wiahed to know whether, 
from the position of the F.B., extensive intra-abdominal injury 
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might be expected. And hère let it be aaid that in no other claaa 
of opération ia it more important to hâve your case properly ' aized 
up ' and your opération planned ont. Hère you are dealing with 
a patient in poor condition and one who will not atand the shock 
of a long opération. You are going to open two of the most important 
cavities of the body and you are going to handie and repair the viacera 
in each. Therefore you must not use a moment unneceasarily. II the 
injury to the diaphragm ia on the left aide make your thoracotomy 
incision one that will give you the most ready access to that lésion. 
We hâve made it our practice to attack the chest first if we are going to 
touch it at ail. First the wound of the parieteawaa exciasd freely, 
any comminuted ribs trimmed up and loose pièces of bone removed. 
Then if the hole in the diaphragm was accessible froin this point, 
or could be made accessible by resection of an additional pièce of 
rib, it was treated through this opening. If not, a second opening 
in the chest wall was' made in a suitable position. The lower down 
the better, provided the opération is not prolonged thereby. Bleed- 
ing in the chest was then attended to. This was very rarely neces- 
sary. If our localization of the F.B. had made it seem likely that 
the abdominal lésion was confined to the viscera lying immediately 
beneath the diapbra™ and could be dealt with through the hole 
in it or by enlarging'that hole, we brought the injured viseera up 
through the diaphragm, repaired and replaced them. The diaphragm 
was then sutured, The lacerated lung was repaired, the pleural 
cavity wiped dry and completely closed. This type of opération 
is only suitable in cases where the abdominal injury ia limited to 
the left hypocbondrium, e. g. injury to the cardiac end of the stomach, 
or to the transverse colon, or splenic flexure. Where there was 
reason to believe that the intra- ah dominai injury was more extensive 
a laparotomy was.done after the thorax had been dealt with. 

In case of injury to the Uver and right side of the diaphragm by 
a bullet or small shell fragment, we do not operate. Ù a hollow 
viscTis was involved in addition to the liver and right diaphragm 
a laparotomy was do ne. The chest in this case was treated 
coDservatively, the haemothorax aspirated if of any size. If there 
■was injury to the lung, right diaphragm, with large F.B. embedded 
in the hver and accessible, we did not hesitate to do a thoracotomy, 
remove F.B-, suture the diaphragm, suture the hmg, dry out the 
pleural cavity and close it. In cases where the hole in the right 
diaphragm could be brought up and attaehed to the chest wall this 
was done and the hver thus could be draine d extra-pleuraUy. 



Examples of Cases. 
Case I. Giir.H.,R.F.A. 

Shell wound, left side and right ann. Wounded 10 a.m., 20.6.17. Arrived ftt 
CCS. Bame day. No haemoptjBis. Slight dyspnoea. No air ieakage. No 
BDbcutaneous empliyscma. Apex beat not diaplâced. Pain in the left lower 
chest and left aide abdomen. Appeaianco poor. Has vomited once. Marked 
abdominal tenderueaa and rigidity of the left aide. General condition fair. Entry 
■ wound ftbout the level ot the seventh rib in the axillary hne. X-ray located the 

~i. in the left upper abdominal quadrant. Signe of left haemothorax. Opération 
8,45 p.m,, 20.6.17. The wound of entry was exciaed and a fracturedriboxpoHed. 
A portion of thie rib waa reaeot«d at thô site of fracture, A araall bloody effusion 
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«■M wijied out of the left [dCTir»l cavity, and the hole throagfi tbe i 

found. Tbe omwituni wu protmding through the hole inlo the cheet. 

replftped >ad the disphragm îutnred. The pleural c*-rity wm cloeetL IV 
eïtero»! iround wn* bïpped and closed. A laparotomv v^s then done. Tlwe 
wa8 a l&i^ quantity of bowel ooateat» free in the abdomen. Four bofcB »«• 
found in the jejnnum aad mtured. The abdomen iraî closed withotit dninafB' 

This patient bm retainad st the CCS. for twenty-Hii day», and tien sent t* 
Ihe Base in good condition, He dereJoped a left-Hîded empjema, wtkh ■»• 
drained on the serenteenth day after wounding. 

Thie man made a good rocovery aod was diBcharged from the eemie a* po- 
BiMieTitly nnfit wi 17.11,17. 

Letter from patiral 2.8.18: He had no opération affer leasing tbe CCS. 
His woimd* bealed in BepCembe» 1917. and he was discharged in NoïwnbM 1817- 
Be haï be«a at wfA BJoce Harch IBl S at hia pre-war occupation. 

Gmc2. Pte. B.. l«tli Hauchestets. 

Sbeil voimd back. Woonded nûdDight. 15.6.17. Ko haeœoptyrâ. Stm» 
àytfBoex. SToaU area of f nbcutaneouB emphysem» around entry wonnd, -Am 
Why tlmia^ «onnd. Ajies beat in tbe lifth interaiwice 1 in. eiternal to the 



^ ed ofpain in the right infra-asiUary rœii 

Mà»d tCBdenwM and rigidîty . .t. .v „ 



Caîr. Eotry wonnd 3 



the ngbt Bide of the abâomen. Geoecd 
the right of the spine in the tievwlh 

Op^Mtiôo 4 p.»., 16,8.17. X-ray ihowed the F.B, in the région "f*!!?*^? 
iotKt abdaaùial quadiaot. The citema! wound waa eiciaed. Tbe twcUth nb 
was iond bartured in the track of the missile. The fractured «ide wew 
tB^mti ap and tlw hole in tbe diapbragm sutured. The pleural cavity waa 
ï*8««ï «nd tlke eitemal vonnd bipped and closed. A laparotomv waa then dtme. 
Tbm vas « lair amount of blood in the abdomen. There vas a tcar mToltmg 
' »■ and înferior surfaces of the lii,-er. There was a hole in the pe"*<^^ 
_ e rf tvflectioo on the pariétal peritoneum on to tbe outer âde of tbe 
-g fnioa. Xo hole could te found in the eitra-peritoneaJ portion of the 
**""îiil|; ookm, bot the F.B. had apparently passed out of the peritoneal cavirt 
tOm paût. So other gut injniy was found- The F.B. was not recoraed- 
Adzmâk na put in throngh tbe fiant to the point where the hole in the mrao- 
«OMi h»d be«D repaired. Tbe abdomen was closed. 

This patient made Hatiafactcry progncs, and was sent to the Base on tbe 
«erenth dav. 

R«port f^m the 83rd General Hoepital. Dnblin : ' Patient'a conditicai baa 
«•"dily impcored rince arrivai. Stitches retuoved 28.6.17. Discbarged to 
"*»M*d 7.7.17. I>omg ïrell. Wonnda healed.' 
«*-9.17. Dîacharaed to doty. 
«-2-la. Proceeded oveiîieaa. 

*-4-l8. Serring ■«rith 2; '6 Manchesters, B.E.F., Franco. 
1 1.4.18. Taken priscoter of trar. 
3.1.19. RepMziated. 

C-«#(3. Seï]gt. A., lOth Wort Biding. 

_ **^,;^«^'*d»wt. Woonded 21.9.17. Ko haemoptyris. Sli^t dyspnoea. 
^^RMkap tbroa^ hotb entty and eiit wotmda. Ko rabcutaneous cmphysen». 
^^MK^ow of pain in Ute Wt aide of ihe abdomen. Apex beat not dis^aced. 
^^peuMcpale. Ko vomiting. Rigiditv and tendemess over the lefl ride rf 
^^«rt«»M^«peaany the npper quadrant. General condition fair. Pulfe 120. 
SS^-iî!!Tîl.^^^.^'***^*°™ *™™ 'liP left cost*l margin over the eighth nb. 
^«T1 in '7'"^"' nb behiad. There was a portion of omenlnm pnrtmdmg 
^'^:f ^ «lepwftMWw Toaud, »nd ootine from thia wound was a bloody dischaigo 
^»* » «■'ttu nteeal odonr 

_ -?'r'**i°°. -' ^;,'": •» s P-ffl. The track of the misrik- wiw laid open. Tto 
«e»«;MnU>. and rievj^tb ribs ww* found to be comminuted. The wound (j 
M» om -wui -w^a bvtiy exeised and the ends of the comminuted rib« tnmmed 
" ^*?^ ** * l««T«tion Pf the diaphragm witb herniation of the 
e Mwd. aod omeotum into the left {^uial cavîty. There wew 
, I.II ■ — ■-*'""*'«d portion of the M>k>n a shoH distanre from tbe apwnie 
I, mm wlueh faecal matKr had e«c*ped into the pleura ca^-ity. Tbe 
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CfUi fi. Gnr. G. 
Woimded 9.30 a.m., 30,10.17. Arrived at CCS. 2 p.m-, 30.10.17. Congh. 

No haomoptysis. Drspnooa. No air leakage through wound. No subcutaneous 
emphysema. Compfaina of pain in tho left anterior cheat, in the lett ahoulder, 
and in the left hypochondrium. Appearanee poor. No vomiting. Tendemeii 
in the left hypochondrium and gênerai abdominal rigîdity. General condition 
rather poor. Puise 86. Wound of entry over the left tenth rib about 1 in. 
extemal to the left scapnla line. X-ray ehows F.B. In the left cheet just below 
the level of the root of the lung, aud at a depth of 5 j in. from the onterior 
chest wall. 

Opération 6 p.m., 30.10.17. Extemal wound eisised and the enda of the 
comminuted rib reaected. The missile track waa eiplored and found to lead into 
the pleural cavity, through the diaphragm into the abdomen, through the 
diaphragm agoin, and into the lower lobe of the left lung near tlie ligamentum 
latum pulmone. Tbe upper hole in the diaphragm could not be conveniently 
reached from the wound of entry, so a portion of tho sixth rib in the axillary 
région waa reaected. Through thia the upper hole waa eaaily reached. No gnt 
injurj could be found by exploring tbe abdomen from the thoracic side, ao the 
two holee in the diaphragm were sutured. The F.B. waa removed from the lune 
and the lacération auturw!. The pleural cavity waa wiped dry and closed, a amall 
rubber-tisHue drain being left in the lower extèmal wound. 

1.11.17. Left cheBt aspirated, but only a small amoimt of blood-atained flnid 
wae obtained. This waa aterile on culture. 

6.11.17. Exploring needle in the laft axill» failed to find any fluid. 
12.11.17. Exploring needle in tho left axilla and in tbe left poaterior chest 

failed to find any fluid. The reason for tbe repeated needling in this case was the 
fact that tbe man'a température waa not subaiding aa BatisfactoriJy aa we tbought 
it ehould. 

13.11.17. Sent to the Baae. 

Keport from No. 7 Can. General Hospital. 23.11.17 : ' Good progreaB. StîU 
Bome discharge from wound.' 

Evacuatcd to England 27.11.17. i 

18.1.18, Sent to Convaleaoent HospitaL 
23.3.18. Discharged to duty. 

5.8.18. Proccoded oceraeas to France. 
Preaent location (18.2.19), B.E.F., France. 

Case 6. Pte. B., S.T., 2nd Australian Pioneera. 

Shell wound back. Wounded 9 a.m., 19.10.17. Arrived at CCS. same date. 
No baemoptyaia. Marked dyapnoea. No air leakage. No subcutaneoua em. 
physema. Pain in the left hypochondrium and in the left shoulder. Apex beat 
not displaced. Appearanee poor. No vomiting. Abdominal tendemess and 
rigidity in the left hypochondrium. General condition rather poor. Entry 
wound over tenth rib in the left infia-acapular région. F.B. loeated by X-ray 
in tbe left pleural cavity at level of sixth interspace. Opération 19.10.17. The 
entry wound was excised and fractured tenth rib reaected, The pleural cavity 
waa mopped out, Tho missile track was found to lead through the diaphragm, 
ifarough the spleen, through the diaphragm again, and F.B. was found lying me 
in tbe anterior coato-diaphragmatic recess. It waa a pièce of sbell casisg about 
1 in. by J in. by ^ in. Tho omentutn. had hemiated through the anterior hole in 
the diaphragm. The hole in the diaphragm waa enlarged, and the abdominal 
viacera in tbe vicinity eiamined, No gut injury could be made out. Tbe anterior 
hole in the diaphragm was closed. The poaterior was hrought up to the chest 
wall and autured fJvere after mopping out the pleural cavity. The spleen was 
pocked. The estemal wound was bipped and partially closed. It sbould hâve 
been mcntîoned above that in order to get at the anterior hole in the diaphragm 
a portion of the aixtb rib waa exciaed. Thia wound waa eompletely cloaed. 

Thia patient madu good progrcsB while at tbe C.C.S., and waa sent to the Baae 
on the élèvent h dny. 

Base card from No. S5 General Hospital : ' General condition good. Treatment 
aa before. Convalescence uninterrupted. Evacuated to England 2.11.17.' 

Record Office ; ' This man was retumed to Australia for a change, 16.3.18. 
C 2 Category.' 
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scapular Une. Sixth aiid eleventh ribs [ractured. P]e\iral ccivity opened ht , 
tbe point of each frootured rib, Pationt very oollapaed on admission. 27.9.17. 
Opération : Track of miasUe laid open and freoly excised. Enda of fractnred 
ribs trimmed up. Wound bipped and cloaed. The patient did very well after 
tbe opération and ho waa sent ta tbe Base on the aixth day. 

16.10.17. Ist Southern General Hospital, Stoiirbridge. 'The wounds are 
soundly healed. No sign of chest nûachief présent. Haa aome cough.' 

5.11.17, Diacharged trom hoapital. 

11.1.18. Betumed to AuatralJa, category C 2. 

End Résidas. Pariétal Wound OperalioTia. % 

Eeturnodtodutyt 45-71 

Overeeas to B.E.F. 21-43 

England 24-28 

Retumed to Auatralia ......... 12-86 

Invalidée! lo Canada 8-57 

Dieeharged aa Permanently Unfit ....... 14-29 

On aecoimt of Chest Condition 4-29 

On accoimt of other Conditiona 10-00 

Died at CCS. : 11.43 

Pure ChestB 2-86 

Complicated 8-57 

Died at Baae in Franpe 1.43 

Died in England 0-00 

Not hpard from . . . . . . . . . . .^-71 

Total number in thia class 70 

NumbcF of montha in Hospital : 

Montha 1 1} 2 2^ 3 31 4 

Percent. . . 2-25 4-5 2-25 10-0 13-5 2-25 18-0 

Montha 4j 5 6 7i 9 10 10^ 

Per cent. . . 4-5 6-75 1 1-35 e-75 4-S 2-25 6-75 



X. Bemoval of Forhign Body 

TIp to the tinie of leaving the C.C.8. "we were not very keen to 
operafce on a chest case merely for removal of the F.B. Where we 
hâve removed the F.B, there was uaually eome other indication 
which led us to open the chest, and the removal of the F.B. wa8 
merely an incident in the opération. No one at that time waa in 
a position to tell us very definitely what the ultimate résulta were 
in cases with retained F.B. The F.B. emhedded in the lung did 
very httle harm, so far as we could tell while tbe patients wera 
with us. We hâve seen no bad résulta from opération for removal 
of the F.B. when that was the only indication for the opération, but 
then, as we hâve already stated, that was seldom the indication 
in our casea. 

Among the cases traced to their retum to duty only one case had 
trouble attributable to the retained F.B. 



Examples of Cases. 



Ctue 1. Gnr. P., R.G.A. 

Sheli wound back. Wounded 25.9.17 at 8 a.m, Arrived at CCS. the samo 
day. No haemoptysia. Slight dyapnoea. No air leakage. No svtheutaneoua 
emphysema. Complaina of pain aloiig the right coalal margin. Apex beat in 
the nipple line, in the fifth interapace. Appearanoe fair. No abdominal Bigna. 
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Sîgns of right pneumothorax. General condition fairly good. Puise 100. 
X-ray showed the F.B. to be lodged in the posterior aspect of the loi^r \ùhe 
nght lung. Opération 25.9.17, in the aftemoon. The «atry wound was at the 
inferior angle scapula over the eighth rib. This wound was exoised «ind the 
eighth rib found to be fractiired. A portion of the rib was excised at the site 
of the fracture. The F.B. was removed from the lung. The pleural cavity was 
washed out with saline and mopped dry. The pleural cavity waa then closed. 
The extemal wound was bipped and closed. Twenty-eight ounces of sero- 
sanguineous fluid were aspirated from the right chest on the 29th. This was 
stérile to culture. 

The patient was sent to the Base on the ninth day. 

17.10.17. Evacuated to England. 

24.1.18. Discharged to duty. 

29.5.18. Proceeded overseas to B.E.F., France. 

8.5.19. Serving with Siège Battery, France. 

Case 2. Pte. P., 5th C.M.R. 

Wounded 8 a.m. 30.10.17. Shell wound right chest.. Arrived at CCS. 
31.10.17. Cough. Haemoptysis. No dyspnoea. No iair leakage through woimd. 
No subcutaneous emphysema. Complains of pain in the right lower chest. 
Apex beat in the nipple line. General appearance good. No abdominal symp- 
toms. General condition fair. Puise 120. X-ray showed F.B. in the lower part 
of right chest. 

Opération 31.10.17. Extemal wound excised. Fractured tenth rib resected. 
F.B. removed from the surface of the diaphragm. Pleural cavity wiped dry and 
closed. Extemal wound bipped and closed. 

This patient progressed very satisfactorily after the opération and was sent 
to the Base on the sixth dav. 

30.11.17. Evacuated to England. 

9.1.18. Sent to Can. Convalescent Hodpital. 

5.2.18. Discharged to duty. 

Service in England till posted to B.E.F., France, 17.11.18. 



or 
or 



End Remlts in OpercUions for Remotnl of F.B, % 

Returned to duty :......... 7 or 43*75 

Overseas to B.E. F. . . . . . . . ' . 2 or 12-50 

England . . . 6 or 31-25 

Retumed to Australia ........ 3 

Invalided to Canada ......... 1 

Discharged as Petmanently Unfit : . . ... . . 4 

On aocount of Chest Condition ..... 3 

On account of other Conditions . . . . . 1 

. 

Died at CCS. : ......... 1 or 6-25 

PureChests . . . . . . ' . . 

Complicated ......... 1 or 6*25 

Died at Base in France ........ 

Died in England ......... 

Not heard from .......... 

Total number in this class ........ 16 



18-75, 

6-25 

or 26-00 

or 18-75 

or 6-25 



XI. General Statistics, 



Total number of cases in this séries 

Pure Chest Cases .... 

Chest plus Paraplegia ... 

Chest plus Pen. Wound of Abdomen 

Chest plus Injury to Heart or Pericardium 

Chest plus Compound Fracture of the Skull 

Chest plus Compound Fracture of Fémur 

Chest plus Injury to the Large Vessels . 

Chest cases with Open Pneumothorax on admission 



631 



/O 



73-53 
317 

14-58 
206 
2-06 
0-79 
1-27 

25-83 
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M, Simon, nous en trouvons 20 ilans lesquels le résulC&t fonc- 
tionnel paraît avoir été satisfaisant. Même en retranchant de 
ce nombre les faits dans lesquels les opérés, un certain temps 
après l'opération, étaient obligés de s'aider d'un bâton [Mikulicz 
(2* obs ), Gutsch, Usiglio, Zcege-ManleuITel] on d'un appareil de 
soutien (Kûmmell, Keussen), il en reste 14 dans lesquels l'état 
fonctionnel du membre ne laissait rien à désirer [Wladimiroff, 
Mikulicz (I" et i' obs.). Burckliard-Socin, Lauenstein, Roser, 
Schattauer (1" obs.), Fischer, Niolians, Sordina (2' obs.), Mac- 
Cormac, Macewen, Berger, Ghapulj. Dans quolques-uns de ces 
cas, l'ulilisation du mejuhre était aussi bonne que possible, et dé- 
passait de beaucoup ce qrie l'on peut attendre d'une amputation. 
C'est ainsi que les opérés de Laueustein et de Fischer pouvaient 
gi-avir les degrés d'une échelle. Vous avez pu constater vous- 
mêmes la manière dont s't^ffectuai t la marche chez l'opérée que je 
vous ai présentée. Moins de huit jours après avoir commencé à se 
servir de la chaussure spéci^de que je lui avais fait ftiire, elle mar- 
chait aisément, presque sans claudiention et sans avoir recours à 
aucun autre appui. On ne ee douterait pas aujourd'hui, en la 
voyant marcher, qu'elle ait subi une opération de cette nature. 

Ces résultats fonctionnels excellents, observés pour la plupart 
peu de mois après l'opération, laissent loin derrière eux les meil- 
leurs de ceux que nous donnent les amputations de la jambe au 
lieu d'élection. On sait combien il fHut de temps pour que les am- 
putés puissent se servir sans fatigue d'un pilon, à plus forte raison 
d'un membre artificiel. On sait qu'un très pelit nombre d'entre 
eux arrive à se passer de l'appui d'un bâton et que, chez ceux-ci 
même, la marche ne se fait jamais sans claudication. Quant aux 
malades qui ont subi l'amputation au tiers inférieur de la jambe ou 
l'amputation Bus-mulléolnire, j'ai toujours observé que, chez eux, 
le résultat, au point de vue de la marche, étuil bien plus défec- 
tueux que celui qu'on observe à la suite de l'amputation au lieu 
d'élecliou, en faisant Loulofois une exception pour ceux de ces 
opérés qui ne sont pas aslieinls à de longues marches ou à des 
travaux pénibles, et qui peuvent se procurer des membres arti- 
culés toujours très coûteux. Il faut donc reconnaître que la résec- 
tion de Wladimirofi-Mikulicz peut donner, au point de vue de la 
marche, un résultat bien meilleur que l'atnpulation de la jambe, 
et le seul reproche qu'on puisse faire à cetle opération, c'est que 
ces résultats soient relativement pau nombreux (14 à 'iO sur 
3i opérations). 

B. Résultats au point de vue des récidives et des accidents con- 
sécutifs à topération. — Une des causes de la proportion rela- 
tivement considérable des insuccès observés à la suite de la 
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réftf'Clion ost^^o-plastiquc de WladiiniroiT-MikiiIicz est, s-ins con- 
tredit, le nombre des récidives de rafTection qui avait nécessité 
l'intervention chirurgicale. Sur S4 observations, nous en trouvons 
9 en effet où la récidive a été notée, huit fois pour des affections tu- 
berculeuses, arthrites et ostéo-arthrites fongueuses, une fois pour 
un sarcome. C*est une des conditions fâcheuses, mais qui pouvait 
^tre pressentie de Topération en question, condition qui ne lui est 
d'ailleurs pas particulière, mais qui s'obser^'e à la suite de toutes 
les opérations conservatrices, résections ou amputations ostéo- 
plastiques, que Ton pratique sur le membre inférieur pour des 
affections de cette nature. Il fut même un temps, et il n'est pas 
très éloiprné, où la crainte de ces récidives avait fait abandonner 
la filufiart des opérations parcimonieuses, les résections, et même 
les amputations partielles du pied. On parait revenir actuellement 
de ce jugement trop sévère, et sans parler des grattages et des 
évidemcnts osseux, les extirpations des os du tarse, les résections 
tihio-tarsiennes ont drmné dans ces derniers temps un nombre 
inespéré de guérisons durables. La réunion par première inten- 
tion, jointe au pansement à Tiodoforme, en évitant les suppu- 
rations consécutives, a supprimé Tune des causes qui retardaient 
indéfiniment la guéri<^on à la suite de ces opérations, et le soin 
qu'on apporte actuellement à constater, grâce à Tischémie du 
membre, Textension des lésions et â les enlever en totalité, permet 
de proportionner retendue de la résection à celle du mal. Si Ton 
joint aux chances de guérison radicale qui résultent de ces per- 
fectionnements rinnociiité absolue de Tintervention chirurgicale 
dans les cas de cet ordrp, on conçoit que pour souscrire aux vœux 
du malade, pour lui épargner une mutilation qui lui répugne tou- 
jours, pour lui conserver un membre sur lequel il puisse marcher 
dans des conditions analogues à celles où se fait la marche avec 
un membre sain, on tienne moins de compte de la possibilité d'une 
récidive que Ton pourrait traiter, si elle se produit, par une nou- 
velle opération plus radicale. 

Dos récidives observées à la suite de la résection ostéo-plas- 
tique, trois, en effet, ont pu être guéries par des résections nou- 
velles portant sur les os du tarse qui avaient été ménagés (Fischer), 
ou môme sur les os de la jambe (Kiimmell) ; enfin, par l'extir- 
pation d'une récidive s.uroinateuse dans la cicatrice et à dis- 
tance (Z(ïîge-Manteuffol). Deux autres cas de récidive nécessi- 
torcnt ramputation du la jambe chez un opéré de Rose et dans 
un cas do Schaltauer. Eniin doux des opérés par Lauenstein et 
par Mikulic/. moururent de tuberculisation pulmonaire. 

Mais à côté de ces cas où l'insuccès a été dû au retour de l'affec- 
tion première, il en est d'uulres où il est imputable à l'opération 
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file-iiK^ine, ou [iliilôl encore au jifno'iitt O|nii'iitoire. Parmi les 
accidents et k'fl oomijlicalioLis appaituiiaiil à nette caléjorie, nouri 
trouvons, en elTet, un cas rie Sordiria dans lequel la gHnfrrène du 
pied conlraignit à pratiquer, quatre Jours nprès la réecctioa, l'atn- 
pulatjon de la jambe. Dans le fait de M. Chiiput, il y eut égelement 
du sphacèle, mais en des poiuls circonscrits, et la vitalité du 
membre ne fut pas compromise; mais la suppuration fut abon- 
dante et ne fut certninemeul pas sans influence sur la mobilité 
pej'sislante, quoique très limitée, que vous avez constatée entre 
les os du ^ied et ceux de la jambe. 

Dans l'opéralion qui nous occupe, on s'est toujours proposé 
d'obtenir une fusion complète entre la surface de section des os 
de la jambe et celle des os dti pied. Celte fusion seule peut amener 
la constitution d'une colonne de sustentation rigide et solide qui 
soutienne le poids du corps dans la marche; or cette fusion a 
manqué OU est demeurée imparfaite di<ns un certain nombre de 
cas. Nous avons mentionné celui de M, Chaput; chez un opéré 
de Kiimmell également persistait entre les os du pied et ceux de 
la jambe un peu de mobilité qui cependant n'entravait pas la 
marche, mais qui nécessitait le port d'an appareil de soutien. 
Enitn le défaut de consolidation osseuse nécessita l'amputation de 
la jambe chez un des opérés de Rose et chez celui de M. Rohmer. 

Nous allons voir que dans le procédé communément employé 
pour pratiquer la résection de WladiiDiroff-Mikulicz, l'on sectionne 
en travers et l'on excise même sur une certaine longueur l'artère 
tibiale postérieure et le nerf tibial postérieur : on pouvait craindre 
que celte atteinte portée â l'innervation et à la circulation du pied 
ne déterminât, consécutivement à l'opération, l'apparition de trou- 
bles trophiques dans ces régions; ceux-ci, néanmoins, n'ont pas été 
fréquemment observés. Chez le malade de M. Chaput, nous avons 
constaté une aneslhésie persislante du bord externe du pied ; un 
o|iéré de Rose vit survenir un durillon douloureux sous la tète du 
3' rnélalarsien. Peut-être, les observations se multipliant, verrait- 
on se proiluire, chez des opérés, des ulcérations troj)hiques, des 
maux perforants. Jusqu'à présent, du moins, on n'a pas eu à re- 
gretter de complications de cette nature. Nous n'en rejetterons 
pas moins un procédé par lequel on sacrifie des organes qu'il est 
de règle de ménager dans tontes les résections. 

Pour résumer en quelques mots notre jugement sur l'opération 
qui nous occupe, envisagée dijns ses résultats, nous dirons qu'elle 
n'est pas une opération grave, et qu'exécuiéa Hvec les précautions, 
voulues, elle n'expuse pas lu vie du mahide qui la subit: — que, 
dans les cas oii élis réussit, elle peut dunnir nn résultat fonc- 
tionnel excellent, et permettre la marche sur le bout du pied, par 
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un mécanisme aussi semMab'e que possible à celui de la marche 
normale, avec Taide seulement d*une chaussure spéciale ou d'un 
appareil de soutien facile à construire; — qu'elle a permis d'obtenir 
une guérison durable dans un bon nombre de cas d*aflections 
tuberculeuses étendues et anciennes du cou-de-pied; — mais qu'à 
sa suite, les récidives de la tuberculose locale ont été fréquemment 
observées, et qu'en dehors même de ces cas, des résultats défec- 
tueux, imparfaits au point de vue de la marche et au point de vue 
de la guérison, ont pu être imputés à l'opération elle-même ou 
tout au moins au procédé que l'on avait suivi dans son exécution. 
Nous verrons tout à l'heure par quels moyens on peut diminuer 
le nombre des échecs appartenant à cette dernière catégorie; mais 
il nous faut auparavant rechercher la place que doit tenir la ré- 
section ostéo-plastique de WladimirofT-Mikulicz dans le cadre des 
opérations conservatrices qui se pratiquent sur les régions tibio- 
tarsicnne et tarsienne. 

11. — Indications do la résection ostéo-plastique 
de Wladimiroiï-Mikulicz. 

C'est principalement pour des affections tubercideuses du cou* 
do-pied, arthrites et ostéo-arthrites, synovites fongueuses ayant 
envahi le tarse postérieur et les articulations conjointes, qu'a été 
pratiquée l'opération deWladimirolT-Mikulicz. On peut néanmoins 
lui reconnaître quelques autres indications : tels sont les trauma- 
tismes intéressant le talon, ayant déterniiné des désordres consi- 
dérables du côté du squelette, Touverlure des articulations tibio- 
tarsienne et médio-tarsienne, et une perte de substance étendue 
des téguments. J'ai, comme beaucoup de mes collègues, conservé 
des membres atteints de lésions de cet ordre, et j'ai toujours 
observé le retard considérable de la réparation et le résultat défec- 
tueux pour la marche qui résultait de la destruction des parties 
molles du talon, le blessé étant forcé de faire reposer le poids du 
corps sur une cicatrice adhérente aux os, toujours prête à s'ulcérer 
de nouveau et qui parfois n'arrive jamais à guérison complète. 
Dans des cas de ce genre, j'ai eu recours avec grand profit à la 
transplantation sur la région blessée de grands lambeaux de peau 
pédicules, pris à la jambe opposée, par la méthode autoplastique 
à laquelle j'ai donné le nom de méthode italienne modifiée. 

Mais quand les désordres du côté du squelette sont très étendus, 
on peut songer, dès le début, à pratiquer une résection des parties 
du squelette atteintes par le traumatisme, en cherchant à utiliser 
pour la marche les parties du pied qui sont restées intactes; l'opé- 
ration de WladimiroiT-Miknlicz répond très favorablement à cette 
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indicalion. Celle-ci se présenterait encore à la suite des trauma- 
tismes de cet ordre, lorsque la suppuration s'est emparée du foyer 
de la fracture et des articulations ouvertes ; on pourrait alors avoir 
recours à une résection consécutive. On penserait même recourir 
à l'amputation de Wladimiroff-Mikulicz comme ressource tardive 
dans des cas semblables à celui que Sir William Mac Cormac a 
présenté le 17 décembre 1888 à la Société de médecine de Londres, 
et où une cicatrice douloureuse et rendant la marche impossible 
résultait de Tabrasion de toutes les parties molles du talon, déta- 
chées par une machine à raboter. Je dois avouer néanmoins, dans 
les cas de ce genre, où les désordres sont limités aux parties molles, 
ma préférence pour les opérations autoplastiques qui donnent une 
ressource très suHisante quand on les emploie en connaissance de 
cause. 

Une autre indication qui ne s'est présentée que très rarement 
jusqu'à présent est celle qui résulte du développement d*une 
tumeur dans la région du talon. On conçoit qu'une résection 
étendue avec un sacrifice correspondant des parties molles et des 
téguments puisse permettre d'en pratiquer Textirpation complète; 
mais il faut reconnaître que, dans les cas de ce genre, Tampu- 
talion, faite à distance, donnera toujours plus de garanties contre 
la récidive. Celle-ci s'est produite et a du être poursuivie par une 
nouvelle opération chez l'opéré sur lequel Zœge-Manteuffel avait 
pratiqué la réseclion os téo-plas tique du cou-de-pied pour un sar- 
come mélanique du talon. 

Enfin Topération en question a été mise à contribution pour des 
ulcères rebelles et récidivants du talon dans trois ou quatre cas 
où elle a servi de ressource extrême : on ne me parait autorisé à 
y recourir, en pareille circonstance, qu'après l'échec des procédés 
autoplastiques que nous signalions tout à l'heure. 

Somme toute, c'est dans les affections tuberculeuses, arthrites 
et ostéo-arthrites de la rangée postérieure du tarse et des articu- 
lations adjacentes, que la résection ostéo-plastique de Wladimiroff- 
Mikulicz a reçu sa plus fréquente et sa plus large application 
(26 cas sur 34 mentionnés dans la thèse de M. Simon), et c'est 
principalement dans les affections de ce genre que nous avons à 
envisager ses indications. 

Il ne peut être question, à l'occasion d'une opération aussi spé- 
ciale, de mettre en parallèle la valeur de l'amputation de la jambe, 
seule opération qui fut admise naguère dans les cas de ce genre, 
et celle des opérations conservatrices. Qu'il nous suffise de dire 
que, sous l'influence des progrès réahsés dans l'exécution des 
opérations et dans les méthodes de pansement qui leur sont appli- 
cables, un bon nombre do chirurgiens ont, comme nous, reconnu 



que dans certaines conditions favorables d'àg:e, d'état général du 
sujet et pour des lésions encore limitées, on était en droit de 
substituer au sacrifice du membre des entrepi ises moins certaines 
peut-être dans leurs résultats, mais présentant sur le premier 
l'immense avantage d'éviter une mutilalion et d'utiliser pour la 
marche, en cas de réussite, les parties saines encore, situées au- 
dessous de la partie malade, et physiologiquement destinées à cet 
usage. 

Sans parler ici des curages osseux, des évidements, des extir- 
pations d'os isolés, des (arsectomies partielles qui ont le plus sou- 
vent l'inconvénient d'être trop limitées et d'exposer dans de très 
notables proportions à la récidive ou plutôt môme à l'évolution 
prolongée des lésions qu'on n'a que très incomplètement atteintes, 
deux opérations surtout ont été adoptées dans ce but; l'une est 
'amputation ostéo-p las tique de Pirogoff, telle que l'a modifiée 
M, Le Fort, résection véritable à la suite de laquelle la marche se 
fait sans l'aide d'un membre artiliciel, avec le membre légèrement 
raccourci et prenant son point d'appui sur les parties molles du 
talon et sur la saillie du calcanéum ; l'aulre est la résection tibio- 
tarsienne, qui laisse également im membre quelque peu rai'courci 
et un pied ankylosé sur la jambe, mais aussi semblable que pos- 
sible à un pied normalement conformé. Nous n'avons pas à nous 
étendre sur les indications bien connues de l'une et de l'autre de 
ces opérations; mais, pour être praiiquées, l'une et l'autre suppo- 
sent l'intégrité absolue du calcanéuui. Dans les cas où cet os était 
malade, cas fréquents el qu'il n'est pas toujours passible de recon- 
naître avant l'opération d'une manière certaine lorsqu'on a alTaire 
à une tumeur blanche du cou-de-pied, on était réduit à pratiquer 
l'amputation de la jambe. 

L'opération de Wladimiroff-Mlkulicz est venue combler cetto 
lacune : grâce à elle, il est possible, même lors<]ue le calcanéum 
participe à l'alTection, même lorsqu'il existe des altérations remon- 
tant assez haut sur l'extrémité inférieure des os de la jambe si- 
multanément avec une arthrite fongueuse tibio- tarsienne, de 
conserver l'avant-pind sain pour le faire servira la marche tout en 
pratiquant l'extirpation très large des parties malades. 

Cette sorte de résection ne saurait, bien entendu, s'appliquera 
tous les cas d'ostéo-arthrites afl'ectant le tarse postérieur. Chez 
bien des sujets âgés, atteints ou menacés de tuberculisation pul- 
monaire, il y aura toujours avantage à préférer la solution la plus 
prompte et ta plus radicale, celle que peut seule donner l'amputa- 
tion. Il en pourrait être de même chez les hommes qui, par métier, 
doivent s'astreindre à des marches ou à la station prolongée, 
quoique nous sachions combien sont impotents en réalité et 



combien peu capables souvent d'exercer une profession pénible 
ceux qu'une amputation, même prati([uée aulieui'élection,aprivéa 
d'un de leurs membres inférieurs. 

Hiiia lorsque le sujet est jeune, d'ailleurs bien poplant, que les 
lésions sont limitées à l'astragale, au calcanéum, aux articulations 
tibio et médio-larsiennes, la résection de Wladimiroff-Mikullcz 
parait destinée à rendre de très réels services. J'en donne comme 
exemples le malade qne vous a présenté M. Chaput, et mon opérée, 
cette jeune femme qui avait déjà dépassé l'adolescence, à laquelle 
les progrès de la tubercullsation pulmonaire m'avaient déterminé 
à proposer une amputation qui fut refusée. Elle marche aujour- 
d'hui sans membre artificiel et presque sans claudication; dix 
mois après l'opérai ion elle neprésenle aucun soupçon de récidive, 
et les lésions pulmonaires même paraissent s'être notablement 
amendées depuis qu'elle n'est plus débilitée par la suppuration et 
les douleurs dont son membre malade était le siège. 

J'ajoute que l'indication de la résection ostéo-plastique Wladimi- 
rolT-Mikulicz ne peut et ne doit pas toujours être établie d'avance, 
et que ce n'est qu'au cours même de l'opération (mon oiiservation 
en est un exemple) qu'on se décidera très souvent, d'après l'ex- 
tension des lésions constatées le couteau à la main, suit pour la 
résection tibio-tarsienne, soit pour une amputation os té o- plastique 
de M, Le Fort, soit pour une résection du type Wladimiroff-Miku- 
licz, soit enfin pour une amputation de la jambe. Il faut donc adopter, 
pour l'exécution de ces diverses opérations, un procédé d'incision 
des parties molles qui puisse à volonté et suivant les circonstances 
conduire à l'une ou l'autre d'entre elles. Ceci m'amène aux con- 
sidérations qui me restent à vous présenter sur la technique même 
de l'opémlion nouvelle. 



III. 



- Manuel opératoire. 



Sur ce point, comme je l'ai dit, je me sépare absolument de la 
plupart de ceux qui ont pratiqué avant moi la résection ostéo-plas- 
tique du tarse postérieur : je trouve le procédé qu'ils ont employé 
contraire à toutes les lois qui régissent la pratique des résections, 
et bon tout au plus à quelifues cas particuliers ou aux exercices 
d'amphithéâtre. Jugez-en plutôtparcerésumésommaire du manuel 
opératoire le plus généralement adopté : 

Deux incisions latérales profondes, à peu près parallèles, sont 
pratiquées, l'une en dehors du cou-de-pied, longeant le bord posté- 
rieur du péroné, contournant la malléole externe et se continuant 
au boni externe du pied plus ou moins loin sur le cuboMe; — 
l'autre en dedans du cou-de-pied, longeant le bord postérieur du 
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libin, coiilournant la malléole interne et se poursuivant sur le bord 
interne du pied jusqu'à la tubérosité du scapliotde. — Les extré- 
mités supérieures et inférieures de ces deux incisions sont réunie» 
)'ar deux autres incisions perpendiculaires, l'une divisant transver- 
salement toutes les parties molles de la région postérieure de la 
jambe un peu au-dessus de la base des malléoles ; — l'autre, plaa- 
taire, coupant toutes les parties molles de la plante du pied Jus- 
qu'au squelette, de la tubérosité du scaphoïde jusqu'au bord externe 
du cuboïde. Ces sections transversales divisent aponévjoaes, 
muscles, tendons, l'artère libîale postérieure et toutes ses bnmcheti, 
le nerf tibial postérieur et tous ses rameaux. Elles circonscrivent 
avec les deux incisions longitudinales, dont elles réunissent les ex. 
trémités, une sorte de quadrilatère comprenant toutes les parties 
molles correspondant à la région postérieure du cou-de-pied et du 
pied. Ces parties molles sont enlevées avec tout le squelette de la 
région, lorsqu'on a pratiqué la section des os de la jambe d'une part, 
et, de l'autre, celle des os de la rangée antérieure du turse. lorsque 
l'opération est achevée, l'avant-pied ne tient donc plus â la jambe 
que par un pont formé parles parties molles de la région antérieure 
de la jambe, pont contenant l'artère libiale antérieure, les branches 
terminales de la péronière et les nerfs qui émanent du sciatiqiie 
poplité externe, vaisseaux et nerfs auxquels seuls est désormais 
dévolu le soin de pourvoir à la circulation et à l'innervation de 
l'avant-pied que l'on va fixer à la surface de section des os de la 
jambe. 

Faut-il s'étonner si, à la suite d'opérations conduites de la soi te, 
on a vu survenir la gangrène de l'extrémité du membre? N'ètes- 
vous pas bien plutôt surpris que cet accident, absolument impu- 
table au procédé opératoire lui-même, n'ait été observé jusqu'à 
présent que dans un seul cas ? Comment être rassuré d'ailleurs sui- 
la vitalité ultérieure d'un segment de membre privé des principales 
sources de son irrigation sanguine et de son innervation? Si les 
troubles trophiques consécutifs à la section du oerf tibial postérieur 
n'ont pas été notés plus souvent dans les observations, cela tient 
peut-être à ce que beaucoup d'entre elles sont trop récentes encore 
pour que ces tj'oubles aient eu le lempsde de produire.La crainte de 
ces accidents tardifs ou même éloignés a déterminé Roser à tenter 
la suture du bout central et du bout périphérique du nerf tibial 
postérieur : celte manœuvre, qui n'empêcha pas l'opéré de Roser 
de voir se développer un durillon douloureux sous ia tête du troi- 
sième métatarsien, est d'ailleurs d'une exécution parfois difficile ; 
M. Chaput, au dire de M, Simon, a dû renoncer à la pratiquer. 

Je ne mentionne que pour mémoire l'hémorragie opératoire très 
abondante (Chaput) , la nécessité d'une hémostase attenllve et 
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It has been Btated vety emphatically hy t'unsultaiits with tbe 
anmes that in tbis open campaigniug of tbe late suiumer of 1918, 
the military necesaity of early évacuation, whicb reduced tbe number 
ot early tboracie opérations, cauaed far poorer results to be obtained 
with chests tban in 1917. There are no figures yet available to sbow 
whether tbere was any serioua increase in tbe number of deatba at 
the CCS. ; but analyses made at the Base certainly did not give 
any évidence of tbe declared détérioration in work. Oheat casualties 
libat came down early, even on the second or third day after their 
wotmds, and without opération, did as well as ever tbey bad dons 
at any time, andnobarmfulresultBof the early joumeywereobserved. 
The cases that bad undergone early opération did perbaps ratber 
worse tban in, the previous autumn, and a larger proportion of them 
developed empyeniata. This may bave been due partly to sélection 
of the worse cases only for opération, and partly perhaps to the 
diEBculties of tbe environment under wbich the opérations were 
performed. 

II Source of thb Figures 
A. At Boulogne an analysis was made of ail penetrating wounds 
of tbe chest, excepting in officers, admitted during a four-weeks' 
period, from August 21 to September 18, 191H, to every hospital in 
that Base. A spécial case-sheet was rendered for eacb îndividual 
case, and this was sent in for analysis as soon as the case bad left 
tbe hospital. A total of 548 abeets was received up to tbe end o£ 
October, when ail the cases bad been finally diaposed of, either by 
deatb or transference to U.K. 

s of tbe 548 cases yielded the following figures : 



Table IV 

Ko haernothorax 65 = 17-3 % 

Stérile haernothorax 400, of nhich 135 vere esUmated tu contaîn more than 2( 

S^ptic haemothorax 63, that ÏB 1 1-7 % on 453 cases of ha^mothorax. 



Total 



. 548 



Total deatha at Base, 29 = 5-2 %. 

Total receiïed without opération at CCS,. *60. 

Total received after opération at CCS., B8, or 18 % of totaL 

Empyemata at Base in non-operation group, 40, or 8-9 % (or 11-2 % it 9G cases of 

no haeniothorax are eicluded). 
Empjeraata at Base in opération group, 13, or 13 %. 
Dpaths at Base in non- opération group, 24, or 5-3 %. 
Deatha at Base in opération group, 5, or 5 %. 

The twenty-four deaths at tbe Base in cases not operated on at 
tbe Front included five cases upon wbom the full opération of 
eleansing thoracotomy was attempted at the Base, contraiy to the 
accepted surgical mie, at a later date from tbe tbird day onwards. 
Ali tbese five cases died, and tbis resuit loaded imduly the per- 
eentage of Base deaths in the group of cases not operated on at the 
Front. 

ïbe cases of septic baemothorax totalled 5!! on tbe 548, and tbey 
were gronped as foilows : 
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sur la pnrtie externe de l'arliculalion tibio-larsienne et sur 1b 
creux cBlcaQéo-astrag:alien. La réseclion de rextrémilé inférieure 
du péroné me permit d'ouvrir aussilôt la première de ces articula- 
tions, d'écarter les sui-races articulaires, d'examiner les us el la 
synoviale. Par celte voie, j'ai pu sans grande difficulté extirper 
alors l'astragale, luxer et faire sortir par la plaie externe les os de. 
la jambe pour sn pratiquer la section au niveau voulu ; eniin j'ai 
pu dégager avec une rugine le calcanéum, le scaphoïde, les cuué»- 
formes et le cuboïde, de manière à porter sur ces derniers es le 
Irait de scie inférieur séparant le tarse postérieur de l'avant-pied 
que je voulais conserver. Je n'ai, je vous le répète, trouvé aucune 
dilliculté notable à exécuter ce plan sur le pied d'une jeune femme 
presque adulte , cbez laquelle l'étendue des lésions me contraignit 
à transformer en une résection ostéo-plastique de Wladimîroff- 
Mikulicz une résectioo tibio -tarsienne que je voulais pratiquer. Ce 
procédé présente, eu effet, le grand avantage de pouvoir conduire 
â volonté soil à une opération de Mikulicz, soit à une résection 
kibio-tarsienne, soit même à une amputation osléo-plaslique comme 
celle de M, Le Fort. Si donc on ignore quelle est la véritable 
étendue des altérations osseuses el par conséquent quelle est 
l'imporlance du sacrifice auquel il faut se résoudre, on peut se dé- 
cider, au cours même de l'opération, pour le mode d'intervention 
qui semble mieux approprié aux circonstances. J'ajoute que s'il 
était besoin, on pourrait, pour faciliter la seclion du ligament la- 
téral interne de l'articulation tibio-tarsienne, ajouter à l'incision 
externe une petite incision pratiquée vers la pointe de la malléole 
iuterne et permettant d'arriver directement sur ce ligament, couune 
l'a fait M. Oilier pour ta résection libio-tarsienne. 

Quoi qu'il en soit, celte incision externe en T renversé donne 
un abord très facile vers les parties malades ; elle permet de re- 
connaître la nature exacte et l'étendue des lésions, et de pratiquer 
à volonté l'opération qu'il convient de leur opposer, résection libio- 
tarsienne, résection ostéo-plastique de Wladimiroff-Mikulicz, am- 
putation ostéo -plastique de M. Le Fort, en conservant tous les 
vaisseaux et nerfs qui de la jambe se portent au pied. 

Je sais bien qu'aussitôt après l'opération, lorsque les os de l'a- 
vant-pied et ceux de la jambe sont mis bout à bout, les parties 
molles postérieures font une saillie énorme, sorte de bourse trèa 
disgracieuse dont la vue a probablement impressionné d'une ma- 
nière fâcheuse M, FarabeuF, véritable artiste en pareille matière, 
dans les essais qu'il a pratiqués sur le cadavre ; mais j'ai étésurprie 
de la rapidité avec laquelle cette saillie s'est rétractée et a diminué, 
et vous avez pu constater sur mon opérée, neuf mois après la ré- 
AectioD, qu'il n'en restait pour ainsi direplus trace et que le résultat. 



I 

I 
I 

J 



— 13 — 

quanl à la forme, était aussi satisfaisant que peut Têtre celui que 
donne une semblable opération. Je crois donc que l'objection 
qu*on a faite à priori^ reprochant à ce procédé d'être laid et d'une 
exécution diflicile, tombe devant Texpérience que j'ai pu faire de 
sa valeur et de ses résultats. 

Le dernier point sur lequel j'ai à insister est le suivant : pour 
obtenir la fusion osseuse complète des os de l'avant-pied et de 
*ceux de la jambe, une immobilisation rigoureuse et une mise au 
contact parfait sont nécessaires; il faut éviter l'interposition des 
parties molles entre les extrémités osseuses non moins que le jeu 
de ces dernières les unes sur lesautres. Mieux que tout autre moyen, 
la suture osseuse peut atteindre ce but : mais il n'est point néces- 
saire d'avoir recours à la suture métallique dont l'observation de 
M. Ciiaput, publiée dans la thèse de M. Simon, montre les diffi- 
cultés et les inconvénients. Je me suis contenté, pour ma part, de 
passer entre le tibia et le péroné d'une part, le scaphoïde et le 
cuboïde, de l'autre, quatre ou cinq points de suture au catgut très 
fort et parfaitement aseptique, comme je le fais après la résection 
du genou entre les surfaces avivées du fémur et du tibia d'après 
li»s préceptes donnés pour cette opération par M. Lucas-Cham- 
pionnière. J'ai joint à celte suture osseuse proprement dite un 
certain nombre de points de suture perdue au catgut unissant le 
périoste, les débris des ligaments, toutes les parties molles qui 
avoisinent le squelette. J'ai eu de la sorte une réunion profonde 
très solide, supprimant tout foyer opératoire où les liquides pussent 
s'accumuler et maintenant très exactement les os au contact, au 
moins pendant les premiers jours. 

J'ai introduit dans la cavité résultant du plissement des parties 
molles du talon, ime mèche de gaze iodoformée, j'ai fermé par une 
suture au crin de Florence la plus grande partie de mon incision, 
sans avoir eu à faire d'hémostase, et j'ai entouré tout le membre 
d'un pansement antiseptique fortement compressif, maintenu par 
plusieurs attelles plâtrées qui en assuraient la parfaite immobilisa- 
tion. 

Tel est le pansement que je conseillerais d'adopter dans les cas 
de ce genre. Comme pour la plupart des résections du membre 
inférieur, je crois, en suivant en cela les préceptes de M. OUier, 
que le premier appareil doit être maintenu en place le plus long- 
temps possible; quand on l'enlève au bout de cinq ou six semaines, 
ou même davantage, la consolidation osseuse est déjà fort avancée 
et la guérison de la plaie opératoire est achevée ou peu s'en faut. 

Je ne décrirai pas les appareils de soutien qui peuvent être em- 
ployés à la suite de cette opération : une simple gaine en cuir, 
entourant la partie inférieure de la jambe et l'avant-pied jusque 
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Table X. 
Total cases operated on at C.C.S., 441, or 33-6 per cent, of total. 

/o 

Empyemata requiring opération at Base . . . . . 114 or 25 
Deaths at Base 28 or 6*2 

(a) Thoracotomy and closure (radical opération) .... 92 
Empyemata requiring opération at Base . . . . . 26 or 28*2 
Deaths at Base . . . - . . . . . 5 or 5*4 

(b) Thoracotomy and drainage . . . . . . . . ' 70 

Empyemata requiring further opération at Base . . . . 31 or 42*8 

Deaths at Base . . 4 or 5*7 

(c) Repair of pariétal wall ........ 279 

Empyemattb requiring opération at Base . . . . . 57 or 20*4 

Deaths at Base 19 or 6*8 

(One case died under anaesthetic for secondary haemorrhage. 
Three cases which were bacteriologically positive, but clinicaUy 
négative, are not recorded as empyemata.) 

Total cases not operated on at CCS. = 868. 

/o 
Empyemata requiring opération at Base ...... 136 or 15*6 

Deaths at Base . . . . . 47 or 5*4 

(Pive deaths in this group were not associated with empyemata.) 

In the last group there were three cases, apparently ail infected, 
which were treated by complète thoracotomy at the Base on the 
fifth and seventh days by Lieutenant-Colonel S. G. Butler, and ail 
three made good recoveries. 

Thoracotomy and closure were performed on eight other cases at 
the Base. Two of thèse (opération on the second day after wound- 
ing) were successful, two required reopening and draining at a later 
date, and four died. 

As a rule the empyemata at this Base were treated by ordinary 
rib resection and drainage, with attentive irrigation by Carrel 
tubes. 

Missile. The missiles recorded in 1,023 cases for the summer and 
autumn period were : 

Table XL 

Shell fragments . . . . . . . . 580 

Shrapnelball 13 

Bullet 423 

Unknown . ........ 7 
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La Ruture au catgul des extrémités osseuses sectionnées et mises 
au contact est une des conditions de l'immobilisation consécutive 
néceissaire pour obtenir une fusion complète de ces os par la for- 
mation d'un cal solide. Celle-ci sera favorisée par Tapplication d'ctn 
appareil compressif et immobilisateur qu'on laissera en place le 
plus longtemps possible. 

L'opération nouvelle, comme toutes les résections, expose à des 
récidives de Taffeclion pour laquelle on Ta pratiquée, plus que Tam- 
putation du membre ; mais elle peut éviter une mutilation, et elle 
donne, quand elle réussit, un bon résultat fonctionnel. En choisis- 
sant avec soin les cas pour lesquels on la pratique, en perfec- 
tionnant son itianuel opératoire et en insistant sur Tobservation 
stricte des règles antiseptiques, on verra probablement diminuer 
la fréquence de ces insuccès ; ceux-ci ne doivent donc pas en faire 
rejeter remploi, comme ils n*ont point fait renoncer à la résection 
du genou, grâce à laquelle Ton conserve aujourd'hui un nombre 
considérable de membres auxquels Tamputation seule paraissait 
naguère applicable. 
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